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(54) Liquid dilution device

(57) A liquid dilution device is provided to prevent
choking at a jet for adjusting the flow amount of a special
liquid. In the liquid dilution device in which the special
liquid from a liquid supply passage 33 of a liquid intake
device 29, is introduced to a diluent passage 12 formed
in a main body 10 through a jet 22, an air intake opening
37 and a plug 38 to open and close the air intake opening
37 are provided at the liquid intake device 29 to connect
the liquid supply passage 33 and atmospheric air. At the
state that air from the air intake opening can be intro-
duced to the diluent passage 12 through the jet 22 with
the plug 38 opened, high velocity air passes through the

jet 22 due to negative pressure generated at the diluent

passage 12, by making water pass through the diluent
passage 12. Due to the high velocity air, the special lig-
uid stuck to the jet 22 is removed and the jet 22 is
cleaned.

FIG.1

15 RZIIe]

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 314 482 A1 2

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinventionrelates to a liquid dilution
device to dilute a special liquid, more particularly relates
to a liquid dilution device in which a jet for adjusting a
dilution factor can be cleaned.

2. Description of the Related Art

[0002] Conventionally, liquid dilution devices are
widely used to mix a special liquid such as a chemical
liquid or detergent with tap water, for sterilization or dis-
infection of tableware or fresh vegetables at the time of
cleaning. As disclosed in Japanese Patent No.3149166
and so on, for example, the conventional liquid dilution
device includes a diluent passage for allowing passage
of water (tap water), a negative pressure generating
section formed in order to generate negative pressure
midway along the diluent passage, and a liquid introduc-
tion passage connected at one end to the negative gen-
erating section and connected at the other end to a spe-
cial liquid tank, formed inside a body. By causing a liquid,
such as water or the like, to flow in the diluent passage,
negative pressure is generated at the negative pressure
generating section, so that the special liquid from a spe-
cial liquid tank is introduced into the diluent passage,
and the special liquid is mixed with the water to be di-
luted.

[0003] Since it is desirable for such a liquid dilution
device to change the dilution factor depending on the
special liquid, various methods for changing the dilution
factor have been considered.

[0004] Forexample, it has been considered to fix a jet
in a hose connecting the special liquid tank to the liquid
dilution device, and to interchange these jets. However,
there is a problem that the interchanging of the jets by
a user is inferior with regards to efficiency and inter-
changeability.

[0005] Therefore, it has been considered to provide a
dilution factor switching means in the liquid dilution de-
vice itself. A liquid dilution device of the related art pro-
vided with a dilution factor switching means is shown in
Fig. 15 and Fig. 16, and the switching means is shown
in Fig. 17.

[0006] One diluent passage 61 is formed inside the
body 60, for introducing a diluent such as water. The
diluent passage 61 includes a venturi section 62 formed
at some midpoint as a negative pressure generating
section, and a diffusion section 63 formed at a down-
stream side of this venturi section 62 as a negative pres-
sure generating section having a diameter larger than
that of the venturi section 62. A connecting passage 64
for connecting the diffusion section 63 to the outer side
of the body 60 is formed in the body 60.
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[0007] A disk 66, which is held between the body 60
and a holding member 65, is provided on the outer side
of the body 60 at the side of an opening section of the
connecting passage 64, as the dilution factor switching
means. The disk 66 is rotatably attached to the body 60
and the holding member 65 through a bearing 68,
centering around a shaft (bolt) 67 as a fixing means for
fixing the holding member 65 to the body 60. As shown
in Fig. 17, a plurality of jets 69, respectively varying in
diameter, is formed in the disk 66 on the same radius
from a rotation center position.

[0008] In addition to the holding member 65, a liquid
introduction device 70 is provided on the opposite side
to the body 60 so as to sandwich the disk 66, and the
liquid introduction device 70 is fixed to the body 60. The
liquid introduction device 70 includes a first body 71 and
a second body 72, and a liquid supply passage 73 con-
necting to a special liquid tank, not shown, is formed
inside the first body 71 and the second body 72. The
liquid supply passage 73 is connected to the dilution
passage 61 through the jet 69 formed in the disk 66 and
the connecting passage 64 of the body 60.

[0009] A ring-shaped seal member 74 is attached at
a position of the body 60 facing the disk 66 and sur-
rounding the connecting passage 64. The ring-shaped
seal member 74 is for preventing leakage of water from
the dilution passage 61 through the connecting passage
64 from a joining surface of the body 60 and disk 66. A
ring-shaped seal member 75 is attached at a position of
the first body 71 of the liquid introduction device 70 fac-
ing the disk 66 and surrounding the liquid supply pas-
sage 73. This ring-shaped seal member 75 is for pre-
venting leakage of a special liquid from the liquid supply
passage 73 from a joining surface of the first body 71
and disk 66. An elastic member 76 is provided at a po-
sition of the body 60 facing the disk 66 and being far
from the seal member 74, and an elastic member 77 is
provided at a position of the holding member 65 facing
the disk 66 and being far from the seal member 75.
These elastic members 76 and 77 prevent the disk 66
from leaning towards either the body 60 or the holding
member 65.

[0010] The connecting passage 64 of the body 60 and
the liquid supply passage 73 of the liquid introduction
device 70 are connected through the jet 69 by lining up
one of the plurality of jets 69 formed in the disk 66. In
this way, when the connecting passage 64 and the liquid
supply passage 73 are connected through the jet 69, the
special liquid is introduced from the liquid supply pas-
sage 73 into the dilution passage 61 by negative pres-
sure generated in a diffusion section 63 of the dilution
passage 61. Here, it is possible to vary the flow amount
of the special liquid introduced into the dilution passage
61 to change the dilution factor, by rotating the disk 66
to line up one of the plurality of jets 69 with the connect-
ing passage 64 and the liquid supply passage 73.
[0011] With the liquid dilution device which comprises
only one jet 69 to adjust the flow amount, or comprises
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the plurality of jets 69 to adjust the flow amount in the
dilution factor switching means 66, with the passage of
certain time after the jet 69 is once used, there arises a
problem that the desired dilution factor cannot be ob-
tained because the special liquid may be dried out, the
jet 69 may be stuck, and the jet 69 may be choked.
[0012] The presentinvention was devised in the light
of the abovementioned problem. It is an object of the
present invention to provide a liquid dilution device
which makes it possible to prevent a jet for adjusting the
flow amount of the special liquid from choking.

SUMMARY OF THE INVENTION

[0013] Aliquid dilution device of the present invention
in which a jetis cleaned by utilizing air, comprises a main
body, a diluent passage formed in the main body, a neg-
ative pressure generating section formed in midstream
of the diluent passage, a connecting passage formed in
the main body and connected to the negative pressure
generating section, a liquid supply passage which sup-
plies special liquid to the diluent passage through the
connecting passage, a jet which connects the connect-
ing passage and the liquid supply passage, an air intake
opening through which the liquid supply passage side
of the jet connects to atmospheric air, and an open-close
means which opens and closes the air intake opening,
and in this liquid dilution device, negative pressure is
generated at the negative pressure generating section
by making liquid flow in the diluent passage with the
open-close means opened, so that air is introduced from
the air intake opening to the diluent passage through the
jet and the connecting passage.

[0014] The liquid dilution device of the present inven-
tion in which a jet is cleaned by utilizing air, can further
comprise a cylindrical dial which is free to pivot and dis-
posed outside the main body, and a plurality of the jets
disposed on a particular circumference of the dial. More-
over, the liquid dilution device can further comprise a
liquid intake device in which the liquid supply passage
is formed, and which is disposed outside the main body,
and in this liquid dilution device, the air intake opening,
which connects the liquid supply passage and atmos-
pheric air, and the open-close means are disposed at
the liquid intake device.

[0015] Furthermore, the liquid dilution device can fur-
ther comprise, a cylindrical dial which is free to pivot and
is disposed outside the main body, a plurality of the jets
disposed on a particular circumference of the dial, an
outer body which covers the jet and is disposed outside
the dial, an outer connecting passage which connects
to all the jets, and which is formed at the position facing
the dial and the outer body, an inner connecting passage
which connects to all the jets, and which is formed at the
position facing the dial and the main body, and in this
liquid dilution device, the air intake opening is formed at
the outer body, one end of the air intake opening is con-
nected to the outer connecting passage, and negative
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pressure is generated at the negative pressure gener-
ating section by making liquid flow in the diluent passage
with the open-close means opened, so that air is intro-
duced from the air intake opening to the diluent passage
through the outer connecting passage, all the jets, the
inner connecting passage, and the connecting passage.
[0016] The liquid dilution device of the present inven-
tion in which a jet is cleaned by utilizing a liquid such as
water, comprises a main body, a diluent passage formed
in the main body, a negative pressure generating sec-
tion formed in midstream of the diluent passage, a con-
necting passage formed in the main body and connect-
ed to the negative pressure generating section, a liquid
supply passage which supplies special liquid to the dilu-
ent passage through the connecting passage, a jet
which connects the connecting passage and the liquid
supply passage, a circulating passage through which
the downstream side from the position of the negative
pressure generating section of the diluent passage con-
nects to the liquid supply passage side of the jet, and a
switching means which comprises the jet and performs
connection or disconnection between the circulating
passage and the jet, and in this liquid dilution device,
negative pressure is generated at the negative pressure
generating section by making liquid flow in the diluent
passage, with the circulating passage and the connect-
ing passage are connected through the jet, so that the
liquid flowing at the downstream side from the position
of the negative pressure generating section of the dilu-
ent passage is introduced to the diluent passage
through the circulating passage and the jet.

[0017] Additionally, in the liquid dilution device of the
present invention in which a jet is cleaned by utilizing a
liquid such as water, the switching means is a dial which
is free to pivot and is disposed outside the main body,
a plurality of jets is disposed on a particular circumfer-
ence of the dial, an outer body which covers the jet is
disposed outside the dial, an outer connecting passage
which connects to all the jets is disposed at the position
facing the dial and the outer body, an inner connecting
passage which connects to all the jets is disposed at the
position facing the dial and the main body, and a com-
municating passage, which always communicates with
either the outer connecting passage or the circulating
passage, and depending on the rotating position of the
dial, communicates with either the circulating passage
or the outer connecting passage, is disposed so as to
connect the outer connecting passage and the circulat-
ing passage.

[0018] Moreover, in the liquid dilution device, the
switching means is a dial which is free to pivot and is
disposed outside the main body, a plurality of jets is dis-
posed on a particular circumference of the dial, an outer
body which covers the jet is disposed outside the dial,
same number of the circulating passages as that of jets
are formed in the outer body, and each of the jet con-
nects to each of the circulating passage respectively,
with the dial being at a specific rotating position.
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[0019] By causing tap water to pass through the dilu-
ent passage, negative pressure is generated at the ven-
turi section in the diluent passage, and the negative
pressure reaches the liquid supply passage and the air
intake opening through the jet. Due to the negative pres-
sure which reaches the air intake opening, outer atmos-
pheric air is introduced into the liquid supply passage
and introduced into the diluent passage through the jet
and the connecting passage. The air which is introduced
from the air intake opening to the diluent passage flows
fast at the position of the jet which cross-sectional area
is small, and the air is introduced to the diluent passage
removing a special liquid which sticks to the jet or its
vicinity by the high velocity air. As a result, choking with
the special liquid at the jet can be prevented.

[0020] By performing such cleaning for each of the jet
after using it, the occurrence of choking at the jet can
be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1is a cross-sectional view showing the first em-
bodiment of a liquid dilution device of the present
invention.

Fig. 2 is a cross-sectional view of A-A in Fig. 1.
Fig. 3 is a plain view of Fig. 1.

Fig. 4 is a cross-sectional view showing the second
embodiment of a liquid dilution device of the present
invention.

Fig. 5 is a cross-sectional view of B-B in Fig. 4.
Fig. 6 is a plain view of Fig. 4, at the cleaning proc-
ess of the jets.

Fig. 7 is a corresponding view to Fig. 5, at the clean-
ing process of the jets.

Fig. 8 is a cross-sectional view showing the third
embodiment of a liquid dilution device of the present
invention.

Fig. 9 is a cross-sectional view of C-C in Fig. 8.
Fig. 10 is a cross-sectional view of D-D in Fig. 8.
Fig. 11 is a corresponding view to Fig. 10, at the
cleaning process of the jets.

Fig. 12 is a cross-sectional view showing the forth
embodiment of a liquid dilution device of the present
invention.

Fig. 13 is a cross-sectional view of E-E in Fig. 12.
Fig. 14 is a corresponding view to Fig. 13, at the
introducing process of the special liquid.

Fig. 15 is a cross-sectional view of a liquid dilution
device of the related art.

Fig. 16 is a plain view of the liquid dilution device
shown in Fig. 15.

Fig. 17 is a front view of the dilution factor switching
means used in the liquid dilution device of the relat-
ed art.
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DESCRIPTION OF THE PREFFERED EMBODIMENT

[0022] The first embodiment of the present invention
will now be described based on the drawings.

[0023] Fig.1 is a cross-sectional view of the first em-
bodiment of a liquid dilution device of the present inven-
tion. Fig. 2 is a cross-sectional view of A-A in Fig. 1, and
Fig. 3 is a plain view of Fig. 1. A diluent main passage
11 is formed inside a main body 10 to introduce a liquid,
such as water, i.e. a diluent. The diluent main passage
11 branches into a plurality of diluent passages 12 in
midstream. In one diluent passage 12 among the plu-
rality of diluent passages 12, a venturi section 13 as a
negative pressure generating section having the small-
est cross-sectional area, a diffusion section 14, as a
negative pressure generating section having a larger di-
ameter than the venturi section 13 at a downstream side
(with the diluent main passage 11 side being an up-
stream side) of the venturi section 13, and a discharge
passage section 15 having a larger diameter than the
diffusion section 14 are formed from upstream towards
downstream sequentially. A connecting passage 16 for
connecting the diffusion section 14 and the outer side
of the main body 10 are formed in the main body 10.
[0024] Although a plurality of diluent passages 12 is
formed in the main body 10 in Fig. 1 and Fig. 2, the dilu-
ent passage 12 can also be formed alone. In case a plu-
rality of diluent passages 12 is formed, a separating wall
17 can be formed to close the diluent passage 12 at a
midway of diluent passage 12 to which the connecting
passage 16 is not connected directly. The separating
wall 17 being easy to break, the number of the dilution
passages 12 are increased by breaking the separating
wall 17, so that the flow amount of the diluent and the
dilution factor are increased.

[0025] A cylindrical dial (a switching means) 20 hav-
ing a large diameter section 18 and a small diameter
section 19 is rotatably provided to the outer side of the
main body 10. A central axis for rotation of the dial 20
is set so as to be parallel to a flow of water or the like in
the diluent main passage 11 and the diluent passage
12. An oil seal 21 is provided between an outer wall sur-
face of the main body 10 and an inner wall surface of
the large diameter section 18 of the cylindrical dial 20.
There is a contact between an inner wall surface of the
small diameter section 19 of the cylindrical dial 20 and
the outer wall surface of the main body 10, and the small
diameter section 19 covers the connecting passage 16
of the main body 10. A plurality of the jets 22 connecting
from the inside to the outside of the small diameter sec-
tion 19 is formed on a particular circumference of the
small diameter section 19 of the dial 20 where the con-
necting passage 16 faces. The plurality of jets 22 is set
so as to vary in diameter respectively.

[0026] A cylindrical outer body 23 is fixed to the main
body 10 by a fixing means 24 so as to cover the small
diameter section 19 of the dial 20. An oil seal 25 is pro-
vided between an upper inner wall of the cylindrical out-
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er body 23 and an upper outer wall of the small diameter
section 19 of the dial 20. At the state that the main body
10 and the outer body 23 are fixed together, the large
diameter section 18 of the dial 20 is exposed to the outer
side of the main body 10 and the outer body 23, and the
dial 20 is free to pivot to the main body 10 and the outer
body 23 by turning the large diameter section 18 of the
dial 20. A hole 26 is formed in the cylindrical outer body
23, at the position facing the connecting passage 16 of
the main body 10, and a cylindrical seal member 28 hav-
ing a connecting hole 27 in its center is installed in the
hole 26.

[0027] A liquid intake device 29 is fixed to the outer
body 23 by a fixing means 30 so as to cover the seal
member 28. The liquid intake device 29 comprises the
firstbody 31 and the second body 32, and a liquid supply
passage 33 which connects to the special liquid tank
(not shown)is formed in these bodies. In the state that
the first body 31 is fixed to the outer body 23 by a fixing
means 30, one end of the liquid supply passage 33 of
the liquid intake device 29 connects to the connecting
hole 27 and faces to the connecting passage 16 of the
main body 10 through the dial 20.

[0028] Here, by rotating the dial 20 so that the jet 22
of the dial 20 is lined up with the connecting passage 16
of the main body 10 and the connecting hole 27 of the
seal member 28, the liquid supply passage 33 connects
to the diluent passage 12 through the connecting hole
27, the jet 22 and the connecting passage 16. To the
contrary, in case a position of the dial 20 other than the
jet 22 faces the connecting passage 16 of the main body
10 and the connecting hole 27 of the outer body 23, the
connection between the connecting passage 16 of the
main body 10 and the connecting hole 27 of the outer
body 23 is shut off by the wall of the dial 20.

[0029] In the state that the liquid supply passage 33
of the liquid intake device 29 is connected to the diluent
passage 12 of the main body 10 through the jet 22, and
when the diluent flows in the diluent passage 12, nega-
tive pressure is generated at the negative pressure gen-
erating section of the diluent passage 12, the negative
pressure reaches the liquid supply passage 33, and a
special liquid from the liquid supply passage 33 is intro-
duced to the diluent passage 12 through the jet 22 and
so on. The flow amount of the special liquid can be ad-
justed by choosing an appropriate jet 22.

[0030] As shown in Fig. 1 and Fig. 3, a ring-shaped
brim 34 protruding outer side is formed integrally at the
upper end of the main body 10. A notch 34 is formed
partly on the ring-shaped brim 34. A ring-shaped indi-
cating plate 36 is fixed to the upper surface of the large
diameter section 18 of the dial 20. The indicating plate
36 is set to be seen through the notch 35 of the brim 34.
As the dial 20 is rotated, the indicating plate 36 at the
position of the notch 35 indicates which jet 22, out of a
plurality of the jets 22 formed in the dial 20, is lined up
with the connecting passage 16 (connects to the diluent
passage 12). As shown in Fig. 3, when the indicating
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plate 36 seen through the notch 35 indicates "2.0", for
example, it shows that the jet 22 which diameter is 2.0
mm connects the connecting passage 16 of the main
body 10 and the liquid supply passage 33 of the liquid
intake device 29.

[0031] As shown in Fig. 1, an air intake opening 37 is
formed at the upper portion of the first body 31 of the
liquid intake device 29 to connect the liquid supply pas-
sage 33 and atmospheric air, and a plug 38 is attached
to the air intake opening 37 as an open-close means.
The plug 38 usually closes the air intake opening 37,
and at the cleaning process of the jet 22 of the dial 20,
it opens the air intake opening 37 so that atmospheric
airis introduced into the liquid supply passage 33. Here,
the air intake opening 37 formed in the first body 31 is
preferably located at the position near the connecting
passage 16 of the main body 10 and upper side.
[0032] With the present invention having the above
described structure, the dial 20 is rotated to select a jet
22 which has a diameter that matches a desired dilution
factor out of a few jets 22 respectively varying in diam-
eter, and the selected jet 22 is lined up with the connect-
ing passage 16 of the main body 10 and the liquid supply
passage 33 of the liquid intake device 29. When tap wa-
ter, for example, is introduced into the diluent main pas-
sage 11, the tap water is discharged from a discharge
passage section 15 through the diluent passage 12. In
this case, the negative pressure generated at the diluent
passage 12 reaches the liquid supply passage 33 of the
liquid intake device 29, and the special liquid is intro-
duced from the liquid supply passage 33 to the diluent
passage 12 through the connecting hole 27 and the jet
22 so as to be mixed with the tap water in the diluent
passage 12. Here, it is possible to change the dilution
factor of the special liquid by rotating the dial 20 to
change the jet 22.

[0033] In case the jet 22 has not been used for con-
siderable time after a chemical liquid, detergent or the
like is introduced to the diluent passage 12, the special
liquid may stick to the jet 22 causing the dilution factor
change or causing choking at the jet 22. To remove the
stuck special liquid from the jet 22, the jet through which
the special liquid passed is to be lined up with the con-
necting passage 16 and the liquid supply passage 33,
at first. Furthermore, the plug 38 which is attached to
the air intake opening 37 of the first body 31 is to be
removed. This procedure enables atmospheric air to be
introduced into the liquid supply passage 33 through the
air intake opening 37. With this state, a liquid such as
tap water is lead to pass through the diluent passage 12.
[0034] By causing tap water to pass through the dilu-
ent passage 12, negative pressure is generated at the
venturi section in the diluent passage 12, and the neg-
ative pressure reaches the liquid supply passage 33 and
the air intake opening 37 through the jet 22. Due to the
negative pressure which reaches the air intake opening
37, outer atmospheric air is introduced into the liquid
supply passage 33 and introduced to the diluent pas-
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sage 12 through the jet 22 and the connecting passage
16. The air which is introduced to the diluent passage
12 flows fast at the position of the jet 22 which cross-
sectional area is small, and the air is introduced to the
diluent passage 12 removing a special liquid which
sticks to the jet or its vicinity by the high velocity air. As
a result, choking with the special liquid at the jet 22 can
be prevented.

[0035] By performing such cleaning for each of the jet
22 after using it, the occurrence of choking at the jet can
be prevented. After finishing the cleaning of the jet 22,
the supply of tap water to the diluent passage 12 is
stopped and the air intake opening 37 of the first body
31 is closed with the plug 38.

[0036] Next, the second embodiment of the present
invention will be described based on the drawings.
[0037] Fig. 4 is a cross-sectional view showing the
second embodiment of a liquid dilution device of the
present invention, and Fig. 5 is a cross-sectional view
of B-B in Fig.4. In the second embodiment, the same
reference numerals denote the same portions as those
in the first embodiment. In the second embodiment, be-
ing same as the first embodiment, choking at the jet 22
is prevented by utilizing atmospheric air. Being different
from the first embodiment, the second embodiment
adopts a structure in which air is directly introduced to
the outer side of the jet 22 of the dial 20 from an air intake
opening (described later) which is formed at the outer
body 23, in which air is notintroduced to the liquid supply
passage 33 of the liquid intake device 29, and a struc-
ture which enables to perform cleaning all the jets 22
formed at the dial 20 for preventing choking.

[0038] Asshownin Fig.4 and Fig.5, a cylindrical outer
connecting passage 40 which connects to all the jets 22
is formed at the facing position between an inner wall of
an outer body 23 and an outer wall of the cylindrical dial
20. Although it is preferable to form the cylindrical outer
connecting passage 40 on the outer wall of the dial 20,
it is also possible to form it on the inner wall of the outer
body 23. A cylindrical inner connecting passage 41
which connects to all the jets 22 is formed at the facing
position between an inner wall of the dial 20 and an outer
wall of the main body 10. Although it is preferable to form
the cylindrical inner connecting passage 41 on the outer
wall of the main body 10, it is also possible to form it on
the inner wall of the dial 20. In this way, the outer con-
necting passage 40 of the outer side of the dial 20 and
the inner connecting passage 41 of the inner side of the
dial 20 are connected through all the jets 22. The inner
connecting passage 41 is connected to the diluent pas-
sage 12 through the connecting passage 16 which is
formed in the main body 10.

[0039] Inthe second embodiment being similar to the
first embodiment, a plurality of the jets 22 connecting
from the inside to the outside of the small diameter sec-
tion 19 is formed on a particular circumference of the
dial 20, where the connecting passage 16 of the main
body 10 faces. Further, as shown in Fig. 5, when the

10

15

20

25

30

35

40

45

50

55

liquid intake device 29 is fixed to the outer body 23, a
cylindrical seal member 28 is put into contact with the
outer wall of the dial 20. The cylindrical seal member 28
disconnects the direct connection between the outer
connecting passage 40 and the connecting hole 27 of
the seal member 28 (the liquid supply passage 33 of the
liquid intake device 29).

[0040] Anairintake opening 42, connected at one end
to the outer connecting passage 40 and connected at
the other end to the outside, is formed in the outer body
23. A plug mounting member 44 in which an air intake
opening 43 is formed, is fixed to the liquid intake device
29 or the outer body 23, so as to close the air intake
opening 42. In the state that the plug mounting member
44 is fixed to the liquid intake device 29 or the outer body
23, one end of the air intake opening 43 connects to the
air intake opening 42 formed in the outer body 23, and
the other end of the air intake opening 43 communicates
to atmospheric air. In this way, the outer connecting pas-
sage 40 is capable to connect to atmospheric air through
the air intake openings 42, 43. A plug 45 is mounted to
the plug mounting member 44 as an open-close means,
and the outer connecting passage 40 and atmospheric
air are connected or disconnected through the air intake
opening 42, 43, in accordance with the opening and
closing of the plug 45.

[0041] As shown in Fig. 5, to introduce the special lig-
uid to the diluent passage 12, the air intake opening 43
is closed with the plug 45 of the plug mounting member
44 so as not to introduce atmospheric air to the outer
connecting passage 40. After that, the jet 22 of an ap-
propriate size is to be lined up to the liquid supply pas-
sage 33 of the liquid intake device 29 and the connecting
passage 16 of the main body 10, by rotating the dial 20.
In this state, negative pressure generated at the nega-
tive pressure generating section of the diluent passage
12 reaches the liquid supply passage 33 of the liquid
intake device 29, and the special liquid from the liquid
supply passage 33 is introduced to the diluent passage
12 through the jet 22. The state of a plain view of Fig.5,
being same as the state of Fig. 3, the indicating plate 36
indicates through the notch 35 which jet 22 out of a plu-
rality of the jets 22 is being used.

[0042] In case a special liquid such as a chemical lig-
uid, detergent or the like is introduced to the diluent pas-
sage 12, the special liquid sticks to the jet 22. To remove
the stuck special liquid from the jet 22, the dial 20 is to
be rotated from the position shown in Fig. 3 to the posi-
tion shown in Fig.6 (45 degrees rotation in this example)
at first. When the dial 20 is rotated to the position of Fig.
6, the sign of "cleaning" appears on the indicating plate
36 which can be seen through the notch 35. Next, the
air intake opening 43 is opened by moving the plug 45
mounted to the plug mounting member 44, from the
state of Fig. 5.

[0043] Fig. 7 is a cross-sectional view corresponding
to Fig.5, showing the state that the dial 20 is rotated to
the state of Fig.6 and the plug 45 mounted to the plug



11 EP 1 314 482 A1 12

mounting member 44 is moved so as to open the air
intake opening 43. In the state of Fig. 7, the liquid supply
passage 33 of the liquid intake device 29 and the con-
necting passage 16 of the main body 10 are disconnect-
ed by the dial 20, and the special liquid from the liquid
supply passage 33 is not introduced to the diluent pas-
sage 12. Further, because the air intake opening 43 is
opened, it is possible in this state to introduce atmos-
pheric air to the outer connecting passage 40 through
the air intake openings 43, 42.

[0044] In the state of Fig. 7, when a liquid such as tap
water flows in the diluent passage 12, negative pressure
is generated at a venturi section in the diluent passage
12, and the negative pressure reaches the air intake
opening 42, 43, through the connecting passage 16, the
inner connecting passage 41, all the jet 22 and the outer
connecting passage 40. Consequently, atmospheric air
is introduced from the air intake openings 43, 42 to the
diluent passage 12 through the outer connecting pas-
sage 40, each of the jet 22, the inner connecting pas-
sage 41, and the connecting passage 16. At the position
of the jet 22, the flow velocity of the air is increased as
the cross-sectional area is degreased, and the high ve-
locity air passes through all the jet 22. As a result, the
cleaning of the jet 22, through which the special liquid
passes and to which the special liquid is stuck, is per-
formed as well as the cleaning of the jet 22 which is not
used (through which the special liquid does not pass).
In this way, choking at the jet 22 with the special liquid
is efficiently prevented, because all the jets 22 are to be
cleaned with air at the cleaning process.

[0045] After finishing the cleaning of the jet 22, the
supply of tap water to the diluent passage 12 is stopped,
the air intake opening 43 is closed by moving the plug
45 mounted to the plug mounting member 44, and the
dial 20 is turned from the position shown in Fig. 6 to the
position shown in Fig. 3. By this operation, the state in
which the special liquid can be diluted is obtained again.
[0046] Further, the third embodiment of the present
invention will be described based on the drawings.
[0047] Fig. 8 is a cross-sectional view showing the
third embodiment of a liquid dilution device of the
presentinvention. Fig. 9 is a cross-sectional view of C-C
in Fig. 8, and Fig. 10 is a cross-sectional view of D-D in
Fig. 8. In the third embodiment, the same reference nu-
merals denote the same portions as those in the first
and second embodiments. While the choking at the jet
22 is prevented by utilizing air in the first and second
embodiments, the choking at the jet 22 is prevented uti-
lizing a liquid such as water flowing through the diluent
passage 12 in the third embodiment.

[0048] In the third embodiment, being similar to the
first and second embodiments, a plurality of jets 22 con-
necting from the inside to the outside of the small diam-
eter section 19 is formed on a particular circumference
of the dial 20, facing the connecting passage 16 of the
main body 10. Further, in the third embodiment, being
similar to the second embodiment, a cylindrical outer
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connecting passage 40 which connects to all the jets 22
is formed at the facing position between an inner wall of
an outer body 23 and an outer wall of the cylindrical dial
20, and a cylindrical inner connecting passage 41 which
connects to all the jets 22 is formed at the facing position
between an inner wall of the dial 20 and an outer wall of
the main body 10.

[0049] As shownin Fig. 8 and Fig. 9, a first circulating
passage 50 is formed in the main body 10, which com-
municates with a midway of a discharge passage sec-
tion 15 which is located at the downstream side of the
diluent passage 12. In the cylindrical outer body 23
which is fixed to the outside of the main body 10, a sec-
ond circulating passage 51 is formed, which one end
connects to the first circulating passage 50, and the oth-
er end is open at the position facing the outer wall of the
dial 20. On the outer surface of the dial 20, a communi-
cating passage 52 is formed, which one end always
communicates with the outer connecting passage 40,
and the other end is capable to connect to the second
circulating passage 51. As shown in Fig. 8 and Fig. 9,
the communicating passage 52 is formed on the outer
surface of the dial 20, being parallel to the axis direction
and being short in length. Further, the communicating
passage 52 can be formed at a plurality of positions on
the outer surface of the dial 20. The communicating pas-
sage 52 is set to communicate with the second circulat-
ing passage (the state of Fig.8 and Fig. 9), only in case
when the dial 20 is rotated to a specific position (the
state of Fig. 6). An O-ring 53 is mounted to the inner wall
of the outer body 23 at the position of the opening of the
second circulating passage 51 facing the dial 20, so as
to have a contact with the outer wall of the dial 20. The
O-ring 53 is for shutting of the connection between the
second circulating passage 51 and the outer connecting
passage 40. Besides, it is also possible to set the com-
municating passage 52 to communicate always with the
second circulating passage 51 and to communicate with
the outer connecting passage 40 when the dial 20 is at
a specific rotating position. In this case, the communi-
cating passage 52 is formed on the inner surface of the
outer body 23.

[0050] In case that the special liquid is to be intro-
duced to the diluent passage 12, the dial 20 is rotated
so as to line up the jet 22 of appropriate size of the dial
20 with the liquid supply passage 33 of the liquid intake
device 29 and the connecting passage 16 of the main
body 10, as shown in Fig. 10. In this way, negative pres-
sure generated at the diluent passage 12 reaches the
liquid supply passage 33 of the liquid intake device 29,
and the special liquid is introduced from the liquid supply
passage 33 to the diluent passage 12 through the jet 22
and the connecting passage 16.

[0051] In the state of Fig. 10, the communicating pas-
sage 52 formed in the dial 20 (in Fig. 9) is rotated to the
position where it does not communicate with the open-
ing portion of the dial 20 side of the second circulating
passage 51. That is, the opening portion of the dial 20
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side of the second circulating passage 51 is closed with
the outer wall of the dial 20. The plain view of the state
of Fig. 10 being same as that of Fig.3, the indicating
plate 36 indicates through the notch 35 which jet 22 out
of a plurality of jets 22 is being used.

[0052] To remove the stuck special liquid from the jet
22 after finishing the use of the special liquid, such as a
chemical liquid, detergent or the like, the dial 20 is to be
rotated from the position shown in Fig. 3 to the position
shown in Fig. 6. When the dial 20 is rotated to the posi-
tion of Fig. 6, the sign of "cleaning" appears on the indi-
cating plate 36 which can be seen through the notch 35.
Rotating to the position where "cleaning" is indicated on
the indicating plate 36, the communicating passage 52
of the dial 20 is set to communicate with the second cir-
culating passage 51, as shown in Fig. 9. In the state of
Fig. 9, the liquid supply passage 33 of the liquid intake
device 29 and the connecting passage 16 of the main
body 10 are disconnected by the dial 20, as shown in
Fig. 11.

[0053] In the state of Fig. 11 (the state of Fig. 8 and
Fig. 9), when a liquid such as water flows in the diluent
passage 12, negative pressure is generated at the neg-
ative pressure generating section in the diluent passage
12, and the negative pressure reaches the discharge
passage section 15 which connects to the first circulat-
ing passage 50, through the connecting passage 16, the
inner connecting passage 41, the jet 22, the outer con-
necting passage 40, the communicating passage 52,
the second circulating passage 51 and the first circulat-
ing passage 50. Due to the negative pressure, water
which flows in the discharge passage section 15 is in-
troduced to the venturi section of the diluent passage
12, through the first circulating passage 50, the second
circulating passage 51, the communicating passage 52,
the outer connecting passage 40, all the jets 22, the in-
ner connecting passage 41 and the connecting passage
16. Thatis, the circulating water from the discharge pas-
sage section 15 to the diluent passage 12 through the
first circulating passage 50 and the second circulating
passage 51 passes through all the jets 22 which locate
on the midstream. At the position of the jet 22, which
cross-sectional area is small, the velocity of the water
is increased and the special liquid stuck to the jet 22 is
cleaned out with the high velocity water. As a result, the
special liquid does not remain at the jet 22, and choking
with the special liquid at the jet 22 is prevented. In this
way, choking at the jet 22 with the special liquid is effi-
ciently prevented, because all the jets 22, including the
jets which are not used, are to be cleaned with water at
the cleaning process.

[0054] Furthermore, the forth embodiment of the
present invention will be described based on the draw-
ings.

[0055] Fig. 12 is a cross-sectional view showing the

forth embodiment of a liquid dilution device of the
present invention, and Fig. 13 is a cross-sectional view
of E-E in Fig. 12. In the forth embodiment, the same ref-
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erence numerals denote the same portions as those in
the third embodiment. In the forth embodiment being
similar to the third embodiment, choking at the jet 22 is
prevented by utilizing a liquid such as water flowing in
the diluent passage 12.

[0056] In the forth embodiment, a plurality of jets 22
is formed on a particular circumference of the dial 20,
being same as the above-described embodiments.
However, in the forth embodiment, the opening of the
second circulating passage 51 is set so as to be capable
to face directly to the jet 22, eliminating the outer con-
necting passage 40, the communicating passage 52
and the O-ring 53 formed in the third embodiment.
[0057] As shown in Fig. 12 and Fig. 13, the first circu-
lating passages 50, which connect to the discharge pas-
sage section 15 of the diluent passage 12, are formed
in the main body 10 as the same number of the jets 22.
Further, the second circulating passages 51, with one
end being connected to the first circulating passage 50
and the other end being opened to the outer wall of the
dial 20, are formed in the outer body 23 as the same
number of the jets 22. The opening positions of the sec-
ond circulating passage 51 of the outer body 23 are on
a particular circumference facing the plurality of jets 22.
[0058] In case that the special liquid is to be intro-
duced to the diluent passage 12, the dial 20 is rotated
so as to line up the jet 22 of appropriate size with the
liquid supply passage 33 of the liquid intake device 29
and the connecting passage 16 of the main body 10, as
shown in Fig. 14. In this way, negative pressure gener-
ated at the diluent passage 12 reaches the liquid supply
passage 33 of the liquid intake device 29, and the spe-
cial liquid is introduced from the liquid supply passage
33 to the diluent passage 12 through the jet 22. In the
state of Fig. 14, the opening portion of the dial 20 side
of the second circulating passage 51 is closed with the
outer wall of the dial 20, and the second circulating pas-
sage 51 does not connect to the jet 22. The plain view
of the state of Fig. 14 being same as that of Fig.3, the
indicating plate 36 indicates through the notch 35 which
jet 22 out of a plurality of jets 22 is being used.

[0059] To remove the stuck special liquid from the jet
22 after finishing the use of the special liquid, such as a
chemical liquid, detergent or the like, the dial 20 is to be
rotated from the position shown in Fig. 3 to the position
shown in Fig. 6. When the dial 20 is rotated to the posi-
tion of Fig. 6, the sign of "cleaning" appears on the indi-
cating plate 36 through the notch 35. At the position
where "cleaning" is indicated on the indicating plate 36
which can be seen through the notch 35, the state of
Fig. 12 and Fig. 13 is obtained, in which the jet 22 of the
dial 20 connects to the second circulating passage 51.
In this state, the liquid supply passage 33 of the liquid
intake device 29 and the connecting passage 16 of the
main body 10 are disconnected by the dial 20.

[0060] In the state of Fig.12 and Fig. 13, when a liquid
such as water flows in the diluent passage 12, negative
pressure is generated at the venturi section in the diluent
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passage 12, and the negative pressure reaches the dis-
charge passage section 15 at the position which con-
nects to the first circulating passage 50, through the con-
necting passage 16, the inner connecting passage 41,
the jet 22, the second circulating passage 51 and the
first circulating passage 50. Due to the negative pres-
sure, water flowing in the discharge passage section 15
is introduced to the venturi section of the diluent pas-
sage 12, through each of the first circulating passage
50, each of the second circulating passage 51, each of
the jet 22, the inner connecting passage 41 and the con-
necting passage 16. That is, the circulating water to the
diluent passage 12 through each of the first circulating
passage 50 and each of the second circulating passage
51 passes through each of the jet 22 which locates on
the midstream. At the position of the jet 22, which cross-
sectional area is small, the velocity of the water is in-
creased and the special liquid stuck to the jet 22 is
cleaned out with the high velocity water. As a result, all
the jets 22 can be cleaned at the cleaning process, and
choking with the special liquid at the jet 22 can be pre-
vented.

[0061] In the forth embodiment, although the same
number of the first circulating passages 50 and the sec-
ond circulating passages 51 as that of jets 22 of the dial
20 are formed to perform cleaning of all the jets 22 at
the same time, it is also possible to have one jet 22, one
first circulating passage 50 and one second circulating
passage 51, eliminating the inner connecting passage
41.

[0062] As described above, with the liquid dilution de-
vice of the present invention, at the cleaning process of
the jet after introducing the special liquid, air or water is
introduced to the diluent passage through the jet by
making negative pressure at the diluent passage reach
the discharge passage section of air or water through
the jet. As a result, high velocity air or water passes
through the jet, the special liquid stuck to the jet is
cleaned out with this air or water, and choking at the jet
with the special liquid is prevented.

Claims
1. Aliquid dilution device, comprising:

a main body (10);

a diluent passage (12) formed in said main
body;

a negative pressure generating section (13)
formed in midstream of said diluent passage;
a connecting passage (16) formed in said main
body and connected to said negative pressure
generating section;

a liquid supply passage (33) which supplies
special liquid to said diluent passage through
said connecting passage;

a jet (22) which connects said connecting pas-
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sage and said liquid supply passage;

an air intake opening (37) through which the lig-
uid supply passage side of said jet connects to
atmospheric air; and

an open-close means (38) which opens and
closes said air intake opening;

wherein negative pressure is generated at
said negative pressure generating section (13) by
making liquid flow in said diluent passage (12), with
said open-close means (38) opened, so that air is
introduced from said air intake opening (37) to said
diluent passage through said jet (22) and said con-
necting passage (16).

The liquid dilution device according to claim 1, fur-
ther comprising:

a cylindrical dial which is free to pivot and dis-
posed outside said main body; and

a plurality of the jets disposed on a particular
circumference of

said dial.

The liquid dilution device according to claim 1, fur-
ther comprising a liquid intake device in which said
liquid supply passage is formed, and which is dis-
posed outside said main body,

wherein said air intake opening, which con-
nects said liquid supply passage and atmospheric
air, and said open-close means are disposed at said
liquid intake device.

The liquid dilution device according to claim 1, fur-
ther comprising:

a cylindrical dial which is free to pivot and is dis-
posed outside said main body;

a plurality of the jets disposed on a particular
circumference of said dial;

an outer body which covers said jet and is dis-
posed outside said dial;

an outer connecting passage which connects
to all said jets, and which is formed at the posi-
tion facing said dial and said outer body;

an inner connecting passage which connects
to all said jets, and which is formed at the posi-
tion facing said dial and said main body;

wherein said air intake opening is formed at
said outer body;

one end of said air intake opening is connect-
ed to said outer connecting passage; and

negative pressure is generated at said nega-
tive pressure generating section by making liquid
flow in said diluent passage, with said open-close
means opened, so that air is introduced from said
air intake opening to said diluent passage through
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said outer connecting passage, all said jets, said in-
ner connecting passage, and said connecting pas-
sage.

A liquid dilution device, comprising:

a main body;

a diluent passage formed in said main body;
a negative pressure generating section formed
in midstream of said diluent passage;
aconnecting passage formed in said main body
and connected to said negative pressure gen-
erating section;

a liquid supply passage which supplies special
liquid to said diluent passage through said con-
necting passage;

a jet which connects said connecting passage
and said liquid supply passage;

a circulating passage through which the down-
stream side from the position of the negative
pressure generating section of said diluent pas-
sage connects to the liquid supply passage side
of said jet; and

a switching means which comprises said jet
and performs connection or disconnection be-
tween said circulating passage and said jet;

wherein negative pressure is generated at
said negative pressure generating section by mak-
ing liquid flow in said diluent passage, with said cir-
culating passage and said connecting passage are
connected through said jet, so that the liquid flowing
at the downstream side from the position of the neg-
ative pressure generating section of said diluent
passage is introduced to said diluent passage
through said circulating passage and said jet.

The liquid dilution device according to claim 5,

wherein said switching means is a dial which
is free to pivot and is disposed outside said main
body;

a plurality of jets is disposed on a particular
circumference of said dial;

an outer body which covers said jet is dis-
posed outside said dial;

an outer connecting passage which connects
to all said jets is disposed at the position facing said
dial and said outer body;

an inner connecting passage which connects
to all said jets is disposed at the position facing said
dial and said main body; and

a communicating passage which always com-
municates with either said outer connecting pas-
sage or said circulating passage, and depending on
the rotating position of the dial, communicates with
either said circulating passage or said outer con-
necting passage, is disposed so as to connect said
outer connecting passage and said circulating pas-

10

15

20

25

30

35

40

45

50

55

10

sage.

The liquid dilution device according to claim 5,

wherein said switching means is a dial which
is free to pivot and is disposed outside said main
body;

a plurality of jets is disposed on a particular
circumference of said dial;

an outer body which covers said jet is dis-
posed outside said dial;

same number of said circulating passages as
that of jets are formed in said outer body; and

each of said jet connects to each of said cir-
culating passage respectively, with said dial being
at a specific rotating position.
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